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A critical stiul^^of tlie arm structure and tlie brachial homol- 
ogies in the recent representatives of tlie family Pentacrinitida 3 
lias made it evident that we are at present confusing, under the 
name of Isocri)WS (= Pevtaerinns of P. H. Carpenter) three 
quite distinct types, one of which occupies, in certain ways, an 
intermediate position between the others and Metacrinns. In 
Mctacrinvswe have a condition similar to that found in the Pen- 
tametrocrinid^e, costals being alisent altogether (see these Pro- 
ceeedings, avtea, p. 134), the only difference being that in Meta- 
crlniis the arms branch, sometimes as many as five or six times, 
while in the Pentametrocrinidie the arms are undivided. In 
IsorriniLS asteria, /, blakei, and I. decorus, costals are present, but 
the arm distal to the first axillary is strictly comparable to the 
entire arm in Metacrinus/ that is, in these three species, no matter 
liow maii 3 ^ times the arms divide, they are strictly homologous 
with the arms in a ten-armed comatulid (excepting, of course, 
Decam etrocrin us and Uintacrinus) , and are not at all homologous 
morphologically (though strictly analogoji^ physiologically) to 
the arms of a multibrachiate conVatulid. In Isocnnas alterui- 
rirrtis, I. parrse, L sihogx and /. ui/rille-thomsonl the arms are 
morphologically and physiologically homologous with the arms 
of multibrachiate comatulids, being composed of costals, dis- 
tichals, pal mars, and one or two post-palmar series before the 
undivided free arms are reached. 

The fact that the arm division in each case results in an isoto- 
mous dichotom^^ appears to have led students to consider it as 
strictly similar; but while in Isocriniis alternicirrus, I, parm\ L 
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sihoj/^e and T. u'}/rille-thomso}ii arm ivduplieation is nfl*(*c*t(Hl ]>y 
the int(‘rp()l;di()]i of various division series \vlii(‘li in reality arc' 
UKu-e repetitions of tla* lirst tAvo joints of the fre(^ undivided arm, 
as in niultil)ra(hiat(‘ eoinatulids, in J/eYrar/az/.s* the arm redu- 
pliention n'sults from a splitting of tlie arm at more* oi* less un- 
eeutnin int(*rvals.'^ Th<* foi’iner I call interpolated dirision, the 
latter estraneotn^ dirislon . In fsoerlnns (osteria, I. hlalei, and /, 
derorns^ wc' find a (‘oml)ination of these two modes of arm divi- 
sion; th(* first arm division (and the first on 1 3’ ) is an iuterpo- 
lifted dirislon, those following ari‘ e.rtraneotw dirisioio^. In Meta- 
rrinn.s ami th<'S(‘ two divisions of L'iorrinn^^, the first post-radial 
joints h(*aring ])innulesare in all eases homologous, r(‘gardl(\ss of 
the numh(U‘of joints inh'rvening hetweeai tlaan and the radials; 
this is shown hy the articulation hetweaai them and the succ(‘ed- 
ing joint hcang a muscular articulation in which tlu‘ transverse 
ridge s(‘]>arating the dorsal ligament fossa from the interarticula r 
ligament fossa' is strongl^^ohliqiK'; that is, an (fhliqtfe mnsridar 
artindation , as opposed to a miiseular articulation wh(‘r<' tlu' 
transversz' ridg(‘ is at right angh'S to the dorso-ventral axis 
of th(' joint fac(', or a Mr<(i(/ht mnscnlar artieohdion . The first 
ohli(pie mnsridar <frtirtdatlon occupic'S morphologically^ the same 
position in the arms of all eomatulids, and in all tlieree(‘ut IVn- 
taerinitida', and is followed exclusively hy articulations of the 
saiiK'. typ(', intersp(M*sed with occasonal syzy^gies; proximal to 
th(* first ohllfjne nni.'<ndar artindatio)! ^ only stniigJd museohir artlcu- 
l(d/ons and sgiKutJm'es or ldf<nseial artind.atlons (winch may in any^ 
or all cas(‘s 1 h‘ repla(*ed hy sgzggies) oc‘(*ur. Th(‘ first o/z//r/ac mz/.s*- 
enlar artirnhdion in Metaerinfw and th(* two divisions of horrh}ns 
is always found on th<' distal end of the joints hearing th(' first 
pinnule. 

Th(' Torrinnr a.steria group is, in arm structure, intermediate 
between the I. parne group in which on1y^ interpolated division 
is found, and Metaerinns, which has only e.xtraneom division, as 
it has ou(' interpolated series, follow('d l)y oiu' or more ertraneovs 

* In both sof'tionsnl' sis in iho innltiln’sic'liiati^ coinsilnlids, Uieyounz?are 

lon-sirino«], (lio imillil)rsiHii:in* condition arising*', as cxplsiined hy Minckorl, Ih rough a 
proci'ss ofsintotomy hy whicli llic original arms hroakolTat (ho ariicnkition holwoon 
the lirsl and second hrachialsof (he nndividod arm. or ih(‘ third sind foiirtli post-radial 
joints. Now in Mt larriniis the (hs( ( wo pnst-ra«lisil joinis corn'Spond to those lirsl iwo 
j>ost-cosial joints in young Inorrhnts; thend’orc, ii is n'asonahh* to sujij)oso I ha t the very 
yoinigol' Mflan'iniis, having l)ut livo ailiculations when a niolomy is p(»ssihle instead of 
ton as in /.s7»cr/a?/.s\ will ho round lo possess Inn live arms. 
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sc'i'ios. It tlion^fon* nppc'ars that, if Metacrlnus be deemed 
wortliy of generic rank, wliich no one lias questioned, tlie two 
divisions of tlu‘ genus now known as hocrinns are equally 
entitl(‘d to gcmeric rnnk, as they are as different from each other 
as the L axterdf group is from Metaerinns. 

The species of the Isocrinus usteria group ai*e congeneric with 
the fossil Itioerinus pendvlus of von Meyer, which is the type of 
Tsocrimw of Ti. Agassiz, and several other genera have been 
founded on other species of the same group. No generic name 
has so far lieen given to any species of the T. parrre group, and 
1 propose to differentiate them from the L a^<term group under 
the name Endoxocrinus. 

The peculiar species described l)y Dr. P. H, Carpenter as 
Pentftrrinus nareslanas differs in some important characters 
])()tli from Endoj'iwrinns and from the remaining species of 
horrhuis and appears to be worthy of rank as a separate genus. 

Endoxocrinus gen. iiov. 

(Uoh)t >ij)e.—Kucrtnn8 parne Guerin, 18^5 (= Fentacrlnus moUeri 
(Irsted, 1S5()). 

A genus of Peutacrinitida* in whi(*li the first two post-radial joints are 
united l>y syzygy, and the isotoiuous division series are all of two joints 
united )>y syzygy {interpolated) ; the first oblique muscular articulation is 
between the second and third hraeliials beyond the last axillary ; infra- 
hasals always ( ?) absent, and interior ends of basals more or less resorbed, 
tlie primary axial canals forking and entering the basals through two 
apiTtures;* basals large and broad, forming, when viewed dorsally, a 
roi 1 n d(‘d - j >ei 1 1 agon a 1 ligu re . 

(ieographic Distribution . — Caribbean Sea and Gulf of Mexico; Atlantic 
coasts of southern Eurojie and northern Africa (with the outlying 
islands); Eastlialies; not known as a fossil. 

Depth. — 84-1095 fathoms. 

Th(^ following species are included in this genus: 

E. alternicirrus (P. II. Cari>enter). 

E. parrie (Guerin ).f 

* Reicheiisperger (Bull. Miis. Comp. Zool. Vol. XLVI, No. 10, p. 173, December, 1905) 
figures the comlition of the axial canals in Endoxocrinus parne^ misidentified as 
Tsocrinas {"' Penlacrinus”) decorus. The course of the canals in the latter species is 
quite (lifFerent. 

tThis species, whicli inhabits the shallowest water of any of the genus, is extra- 
ordinarily variable, while the others app<‘ur to be pretty constant in their characters; 
this accords with the rule that a species of a genus which occupies a habitat on the 
bordi'i’s of the habitat of the genus as a whole, either geographically or bathy me- 
trically, is more variable than are the other species of the same genus; thus Ehizocrinus 
lofotcnsis and the corresponding species on the American coast are very commonly 
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E. ( l)o(l(‘rloiii ). 

E. irjfrilh>-lh(Wh'<oni ( Wyville-Tlimiisoii) . 

Hypalocrinus gen. nov. 

Genotupr. — PentacrUnii^ naresiarnis V. II. Carpenter, 18S2. 

Agennsof Pentacriniti«Le in wliiehthe firr^ttwo po«t-ra<lial and first two 
l)ost-c‘ostal joints are united ijy .^ynarthrj"; a single interpolated series is 
}>resent ; no furtlier division; the first ohb'fjne ytn(.^citlar articulation is 
between tlu‘ second and tliird l)rachials beyond the only axillary; infra- 
basals?; basals as in Endoxocri)ius, and not narrow, forming a rounded 
stellate lignn', as in fsocrinns. 

Geographic di.drilnaiun . — Kermadec Islands, Fiji, Celebes, aiid Pbilij)- 
])ines. 

Depth . — 500-1 .‘:>o0 f at b om s . 

The only known si)ecies is; 

JT. uare.banns (P. IT. Carjfenter). 

Tbesi)eei(‘s nanaining in Isocrinuf^ as here restrictcal are (in addition to 
nnmerons fossil s]K*cies): 

I. {(^enocrinu>^) asteria (Linnaais). 

J. ihoevinns) hlakei (15 II. Carp(Miter). 

J. { faocriiiHii) decorn.s ( AVyville-Tboinson) . 



six-ray(Ml, w liile the nmnerous species of the sii me geinis within the normal tropical ar<‘a 
are invarialjly five-raycn, and tin* most variable speei('s of MetacrinuSy M. rotundus, i.s 
also the most northerly of thej'cmis; it is the same with species; the examples takem 
farthest from the center of dislrihiition. or at the limits of distribution, are the most 
variable; Troi>inmrtrn cdriuntd, corstanl in its cliaraciers from Kast Africa toOoeania, is 
extremi'ly variabU‘ in brazil; Autcditn htfidn is more variable about the British coasts 
than in the Mediterranean, and Ih liometra mcUrichtii varies most along the southern 
limit of its range. 



